On-line preconcentration prior to on-column derivatization monolith octadecasiloxane capillary electrochromatography for the determination of biogenic amines.
To expand the applications of the on-line preconcentration technique with capillary electrochromatography (CEC) to biogenic amines that have no specific chromophore or fluorophore in their molecules, a method of on-line preconcentration prior to on-column derivatization CEC is presented. A monolithic ODS capillary column (20 cm effective length x 75 microm i.d.) for CEC was fabricated using a thermal sol-gel reaction of tetraethyl orthosilicate to capture ODS particles (5-microm particle diameter) in a capillary tube. A standard model biogenic amine solution consisting of histamine, methylhistamine, and serotonin was electrokinetically injected from the anodic site of the capillary column with 5 kV, and these amines were effectively concentrated at the inlet site of the capillary column by a field-amplified sample stacking, a gradient effect mode, or both. This preconcentration occurred whenever the several types of solvent for reconstitution of the amines, e.g., water (noneluting solvent or low-conductivity solvent), 0.9% sodium chloride (noneluting solvent or high-conductivity solvent), or 60% acetonitrile in 10 mM borate buffer (pH 10) (eluting solvent) were employed. After concentration, the amines were subsequently derivatized, separated, and detected during CEC with an optimum CEC run buffer solution containing 60% acetonitrile in 5 mM o-phthalaldehyde/2-mercaptoethanol-10 mM borate buffer (pH 10) when 5 kV was continuously applied. Using the present system, equipped with a fluorescence detector instead of a UV/visible detector, the detection sensitivity for amines reached a 0.1 microM level, which increased sensitivity by a factor of 10(3) times greater than that of normal on-column derivatization CEC.